The evaporation residue cross sections σ evap can be factorized as the product of the cross section of overcoming the interaction barrier that we call the capture cross section σ cap , the fusion hindrance factor P f usion , and the probability for the compound nucleus to decay to the ground state via evaporation of light particles and γ rays thus surviving fission, P surv :
The evaporation residue cross sections σ evap can be factorized as the product of the cross section of overcoming the interaction barrier that we call the capture cross section σ cap , the fusion hindrance factor P f usion , and the probability for the compound nucleus to decay to the ground state via evaporation of light particles and γ rays thus surviving fission, P surv :
For light and medium systems P f usion ≈ 1, but in reactions of heavy systems leading to formation of super-heavy nuclei the fusion probability may be hindered by orders of magnitude. By using a unique set of data combining the evaporation residue cross sections for several xn channels, the measured fusion excitation functions and also the experimental fission barriers -we proved in a previous work [1] that at least at low excitation energies the survival probability should be calculated with conventional Bohr-Wheeler theory describing the competition between evaporation and fission, without unnecessary modifications suggested in the literature. We calculated level densities in both, the equilibrium and saddle configurations using the Reisdorf-Ignatyuk prescription. Strutinski's shell corrections of Möller et al. were used for the equilibrium nuclear shapes, and zero shell corrections were assumed for the saddle-point configuration.
The same method has been used in the present work to calculate survival probabilities for several xn channels in the 48 Ca + 206 Pb and 48 Ca + 208 Pb reactions. For these two systems complete data on the evaporation residue excitation functions for 1n, 2n, 3n and 4n channels are available [2, 3, 4] and in addition the energy dependence of the fission cross section (which for heavy systems can be identified with the capture cross section) has also been measured. By comparing experimental data with results of our calculations we are able to extract empirical values of the fusion probability. This information can be used for testing theoretical models of the fusion hindrance factor that dramatically reduces cross sections for production of the heaviest recently produced elements.
